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VOYEVODSKIY, V. V.

(53

USSR/Chemistry - Combusion Kinetics ‘Sep 53

"The 'Problem of the Existence of Three Limits of
'ﬂSpontaneous Ignition o Combustible Mixtures,”
V. V. Voyevodskiy‘)f)flnst of Chem Phyu, fc Cti Uobu

ghur Fiz Khim, Vol 27, No 9, pp 14201426 =

rhe alleged theory of three 1imits of ignition about
vhich N. S. Akulov talks and for which he cleims
credit does not exist. Akulov's deductions are not
{n accordance with exptl facts. His criticism of

N. N. Semenov's theory, which does explain exptl re-
sults satisfactorily, is not Justified ard involves

265728

rejection of everything that has been done by USSR
workers in this field during the past 20 yrs. There
is no reason for acceptance of Akulov s empiricel
formulas, because 8ll phenomera can be explained

from a unified ‘theoretical point of view.
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1 /ito mechantsm asd kinatics of pol ertmativn of <
osrotectars S M Sruratav, s
3 Es ind B S Muromova

PSR : .
VT >t 2 i mded s recE .
R T R TRAY Ve rrailty repartedt

Ly 8 .« e A 4%, LHET are described in greates de-

tatl | When ecuprolactam w peidy menged in the prosence of

etds . the man rats of polynwnz;(iuc occurs at 3955 trans-

formatian of manomss instead of §2% when pare HO i

nsed  When BuNH, m preseat, the value is (56% and

with NaDE, 50€  foce bath pos and neg fons naffect
the reaction tate, the amino acied tormed durtng the ey~
trerization must act 133 dipotar ion 1. M. Lelcostes

At
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VUYEVODSKIY, Vladislav Vladislavovich.

nces, based on

of Doctor of Chemical Scie
of the Inst

A cademic degree

nis defense, 29 Decenber 195, in the Council
of Chemical Physics Acad Sci R, of his dissertation
entitled: "Free Radicals in Chain Gas Reactions ",

. Doctor of Sclences

2 April 55, ﬁyulleten‘

List mo 8,
4-22, Uncl.

so: Decisions of VAK,
July MoscoW PP

MVO SSSR, No. 14y
JPRS/NY-129
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D. N. and Vvoyevodskly,

Subject USSR/Chemistry

card 1/1 pub. 119 - 1/5

Authors Kursanov,

Title :
radicals and ions

Periodical . Usp. khim., 23, no.

Abstract Hydrogen exchange of
cations 1s reviewed.
exchange of carbonyl
a table. One table,

Institution None

Submitted No date

AID P - 1118

v. V. (Moscow)

m@m&&%&kﬁfﬁﬁfﬁ?ﬁﬁ:g P

Some new data on hydrogen exchange between organic

6, 1954

free organic radicals and of organic
Experimental data on the hydrogen

compounds with DoS0y are compiled in
38 references % Russian: 1934-54) .

641-653,
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- Authors t

Abstract t

Institution

* \gap/ Chendstry - Analysis

mee 1

Submitted

mothods

Pub, 147 = 15/27
Mardaleyshvild, Re
Mero-mothod of analyzing heavy water

Kej and Voyovodskiy, v. Ve

"

E.; Lavrovskaya, G,

e

; ‘ P - - . T - N X - d
w compengation mottod for meaguring vapor [rogsured was utilize
‘tnn?lotermﬁning the deuterium content of wabers This mothod porrdtso
out heavy water analyses deuterium content inc'wa’cer i
0,5 mg of water with an accuracy of up to 1 - 0.0 mol/S regardli:?a
of the D, contentin the wabter, The jnatallations? usgd in conmfc ion
o th thid compensation meth Eight references j

od are described. .
5 USSRy 1 UBA; 1 English and 1 Cerman (1936~1953)+ Table; graphs;
drawings.

BsR, Institube of Chemdcal Physics end the Ve Mo

Acadeny of S¢.
University, Hoscow

1ozonosov State
June 23, 1954
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m il D k. doiite B! s st Y .
Aoy ). Dokludy A bad Napa 5 5 v h CER G
(10543 The tyOrcatatyzod pobytg it uf cuanthaues
tam 1) was cudied catorimetrpstiv in 4 anenper analogous
1o L sl previeasiv m Ltudving the p(;‘vnix‘flA‘llillll
of caprutictam (U A §6, KaRn, #7, a7l The
polytucrization of | auntucatalytic, with an wdaction period
cotnewhat sinalier than that of 11 The prriod reyutred for
e attasmenl of the ey 0 g vebiaaty deereeses ad
the aat uf catadytic Hhdo s i ressesd, bt the degree of
L ameectoaen JA) el o the potet of nax  velocity 9
Ve preoinde 2 o the amt of B piesen! M heat of
peody tenzation i D519 keal o de ooabrat 2 keal cmude
qreater than that of L1, whiach wdieates tha. the nng stram
m 1w 2 keal ot greater than [ An effective acti-
vation energy o 23 kcal mode 13 require (o fhe padymer-

watwn of [ A rate eueation, denwved frud 4 praposed ‘\. Y
feae Tion sheme, oo introxducijon of the activation enetgy ,W g
Lecotaes W= Aw ““""’"ﬂﬂ,‘l‘!([ﬂ{!_“.l' - gy, i )
where 7 1s the 1ate of chunge of 4 B s the conen. of [, and '

By 15> the antial "oncd of 1 Tiinald B Miller
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AF70;Z97 - TRE;ééRE ISLAND BOOK REVIEW AID 803

VOYEVODSKIY v. V (Institute of Chemical PhYBICS, Academy of
> . . -

: taliza
S SRUSSTS c problemy kinetiki i kataldl
gssion)., In Pro A atvo
DISKUSSIYAoéDéiggticB gnd Tatalysis), vol. 8£ o%zillumination
(ll:rgte)r%li?sNauk SSSR, 1955. Section I: %ﬁfec
' gnathe adsorbability of solids. P. 73-Th.

' is
from a Ni-surface
: otodesorption of CO ace 18
Iérivg%tli%eleogrggg sghcons is tsbif zl;i nab: 3?1).: %gnrgg c%i%tx}n ;’ e
; by means of recomblna ’ ‘
2:gizztéggorgtion of CO, and desorption of co

1/1
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N e dskiy ;‘ \V, |
') [REASURE ISLAND BOOK REVIEW

ART01597
. yOYEYODSKIY, V. v. (Institute of Chemical Physics,
.o Uggm""/. - ,
0 TSEPNYKH mmmmnmi \'f GETEROGENNOM KATALIZE (chain mechanisms
3 1s8). In Problemy %1net1kit11¥azo11za
el'8 vO

in heterogeneous In
t Kinetics and Catalysis), vol. O. 1zda
II: General problems of the

(Problems O
Akademil Nauk SSSR, 1955. gection
theory of catalysis. P 97-109.
An explanation of the mechanism of catalytic processee 48 given,
pased on the formation of 1ntermediate products with a higher
he jnitial substances. Three types of hetero-

re discussed: ) free 1attice valence

forme ma ; 2 heterogeneous radical,
rticle chemically combined with the surface and 3
whose bond with the gurface 18

i.e., apa
homogeneous radical (or atom),

intermediate petwe
h

adsorption.
cracking in the presence

and alcohols from CO and H
processes determining the,girection and veloc
d by the action of the

chain transformation are

Academy of gciences,

e
ity of heterogeneous
catalyst
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the
and 2) initiation (and breaking) of
Russian, (19&1&-1955) .

2/2

VOYEVODSKIY, V. V.»

¢ ) 1) the contima tion
' ggaiga. 22 refs., 1%
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AFT01597  TREASURE ISLAND BOOK REVIEW AID 816 - S

VOYEVODSKIY, V. V. (Institute of Chemical Physics, Academy of Sciences,

USSR

DISKUSSIYA (Discussion). In Problemy kinetiki 1 katallza (Problems
of Kinetics and catalysis), vol. 8. 1Izdatel'stvo Akademil Nauk
8SSR, 1955. Section II: General problems on the theory of
catalysis. P. 154-155.

In reply to his opponents, Voyevodskiy states that his theoretical
f catalysis by chain reactions, though 1in need of
experimental or theoretical confirmation i1ntroduced clarity into
the mechanism of heterogenous catalysis. The further study of the
chain theor ghould be concerned with:
1. ctive heterogeneous
compounds and ! rocesses.
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VOYEVODSKTY, V. Yy, and TIKHOMIROVA , M. N.
VOILVOLO "2 o

' toms with
tion of Hydrogen A
tants 2§2E§‘.§6Rg?cthe book Chain Reactions of

ation of the Veloclty Cons
AS USSR, Moscod, 1959+

T tures,” pp.
at Increased Termpera »
Hydmcarbons in the Cas Pljase,

“ﬁeterm:'m
Hydrocarbons
oxidation of

Translation 1071268
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The rote of free valencias in By
V. Voevedskil, . F_Vol'k

terogenecus utd%a \ '
Vol't "J'ru:a 2
Vogrosy Lkirs. TEARTK i Rekfitcemel Npetod- .

eoits, Abad. Naak 5.5 .7 » (eRS 12 e A prelimiinary /

eketch of the pricapal tear- o o theory of catalysss. A
Q catalyst coystal ann he viea: iu o sngle gt ol that &f-

fects Eeterogeneois (Cactions il 4 Wi¥ sinitlar to that of free
cadicals in homogenroud 145 in botb caes, peactions
proceed by emsentially stmilar asechanians. 1o alf'catalytic
reactions the process b caused wud direeted by free valencles, ~
and the catalyst plays a role non untike that of o “radical”’.
The phys. natare of frec videncies on the catalyst erystal
eurface, and the difesent band types between tbd aitsorbed
atoms and the orysal carface are disaussed  The reaction
wechanluns age bad ou the gariwipation B (he reactisos
of free valencits und of the hetercgentits rudicals formed
during the procrsd an the eatulyst surface  The introduc-
tion of a chain catalysis wechanism gives a novel explesatioa .
of the mechasiim of acvelerauna cansed by the catslyst.

This acceleration may be a reault of formation of {ree valeo-
cles (hat cauwns chaln gonerativa un the catalyst at much
ha A 2ud eatalyst fusce

may conslst in o] i v sifae spdicelt
__on the crystal smuface, by W ot vhich chain-growth reae- ¢
tions are realjzed. The chalp-growitr may frequently be -
impeded by the high endothermicity of the cempds, formed
in the clementiry stages. Wihen the ofisdn development
via the heteroguncous radicals Lappens to be energetically |
more protable, catalysts can greatly accelerate the process,
A complete absenee of infermation with regard to bond eaer-
gies of single atoins and of at. groups with the catalyst may
be the priacipal difficulty that at present ictor{eres with the
evaluation of vulocity celarions 11 elunentary hetesogensnts ¢
radical reactipzs, A reugh evaliatua of the heats of re-
actions st elemuntary stagss ukizie 11 stages appeas prob-
abls, but any coscrste schiznien st still be cocsidered
parddy hypothetical. W __Lki. Strrnhere
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HoyfaV_odsK iy V. V.
d USSR/Kinetice . Combustion. Explosionss Topochemistry. catalysis. B-9

Abs Jour ¢ Referat Zhur - Khimiys, No 6, 1957, 18564

éuthor . V.5, Tgvetkove ,,,,V..V._Voyevodex/j,,,yﬁ_ﬂ.t;l.' Chirkove - 3

nst . Academy of geiences of VSR (et Rgryrs A1 /

Title . Kinetics of Slovw oxidation of Carbon Monoxide. '

orig Pub ¢ 7h. fiz. khimii, 1952, 29, No 2, 380-389; in symposivm

Tgepnyye reaktolil uglevodorodov v gazovoy faze, Mo
sgsR, 1959, 161-1T1

Abstract ¢ The kinetic curves of CO oxidstion &b 450 to ¢30° and 8
pressure of 150 %o 500 mn of mercury column in presence
of steam OT Ha have & shepe characteristical of non-rami-
f1ed chain reections. 14 e showp that thca’calyzes the

e

4 .
e constant pagnitvde vwhen the contents of these substances
in the nixture jncreased. The activation energy of the

TS BRCE
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AbB o M l(o l 8 11860
J Efemt mlrnﬂ- yﬂ-, 3’ 95 2 -
: . G B Pariys y ‘ .AD Polt 9
(-2 ki ) v Orak
Wﬁchﬂn,

[ . . of
of Sciences of USSR . . .
b Atoms
b dt?r‘;tz.;fi?; I:xn cancentmtian of Deuterium
Methane Deuw

in System.

Inst
T™tle

=528,
1956, Mo 5 516-3
gsgR. Otd. kKhime Des

adicals with Dp (FZA-KbiD,
change reaction of alkyl ca%ication of the mass-
Abstract: THE S50 199) was stutied with e oVin the being produced
1956, T439 analysis of D content o the reaction
spectrametile 700 faly vere formed 8CCOMEE Lo o 1o the
methane: TEE where M vas Cily, C3H6r an% 10 increased,
D+ M ;Eagf; " nd 180-CyEgs the D conten
cases O

-l‘-
Card :1/2
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Explosives. Topockemistry. Catalysis

Abs Jour ¢ Referat Zhur - Khirdyn, No 2, 1957, KYIL

Author : Voycvodskly v.V. .
Title . Intcrchange of Free Alkyl Radicals with Moleculoy

peuteriuwa
Orig Pub @ Ukre khin. zh., 1996, 22, No 1, W2-hl
Ibstract There 1s proposed & new hypothéticnl clenental yreaction

of isoncrization of olkyl radicals in veto-position,
with formation of a hydropen bridge, which gupplenents
the cuthor's notionc concerning the ncchanicn of inter-
change and isomerization of frec radicals (RZhihin,

1956, T4392).
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he theory of chain
founder of M srth, B.M, Chirkor,

s . ' 60
43722 Apr ‘5 (MIRA 9:9)

Fikolai Nikolaevich, 1893-) ~
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Referat Zhur - Kniniys,

Abs Jour ¢

Author . Vedeneyev v,I., Voycvodskiy v.y.

Title . Cleavasne Energy © —¢1 tonds of Different Calorides
orig Pub 7n. £iz. Inimii, 1056, 30, No %, 789-793

¢ the correlation & 1 # x -3 py (1),
- cnergy of activation of cxothermic reac-

£ R4X rolecule (Ry == allyl
redical), and c< on 111lugteated by

geveral exomples:- Equation {1) is used to colculate the
cleavafe enerey of C - Cl bonds on the bosis of known va-
Ires of DLC2H5-CL) and DICHz+C1) - Calculoted volues of
cleavage energy are in satisfoctory agreement with the
availatle experi*-ntal values. The conclusion is ara"nm
that equation (1) con be utilized to evalucte the cled-
vage enerdy values of boals op the vasis of «novn values
of enercy of activation, and vice versd.

ANostract : Fulfillnent o

vherein € 4
tion, D3 == cleavage energy o
anl -.constants, 18
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Abst Journal: Referat Zhur - Knimiya, No 1, 1957, 390

Author: Voyevodskiy, V. V., and Kabachnik, M. I.

TR,
Institution: None

Ti{tle: On Completing the Reactions Involving Isomerically Active Particles

Original ‘
Periodical: Zh. f£iz. khimii, 1956, Vol 30, No k, 9u5-048

Abstract: On the basis of the Polanyi relations for single-type free radical
reactions, it is shown that whenever during a chemical reaction the
Pormation of free radicals which are sufficiently rapidly intercon-
vertible is possible, the direction of the reaction will be deter-
mined preferentially by the most stable of these radicals. 1Its re-
duced chemical activity is compensated by its comsiderably greater
concentration.
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on of the Kinetics and the Mechaniom of the
omposition of Isobutylene (Issledovaniye
da izobutilena).

4 cheskog? raspa
1269-1271 (uSSR)

mekhanizmé term
suggeated a chnin-reaction

jefines which i8 based upon
a8 radical of the

- AUTHORS:®

Investigati
Thermal Dec
kinetiki i

° pITLE:

PERIODICAL: Doklady AN SSSR, 1957, Yol. 114y Nr 64 PP

The third authoTr (references 1,2)

ABSTBACT:
of the thermal decompoaition of ©
f the H~ato

the redistribution o
e and the olefine-molecule, wher

develoD. H

not poss

cracking of such gimple ©

no H-atoms capable of rediatribntion reac

allyl-radicals developing of it « 1

(reference 2) the ghird suth
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Investigation of the Kinetics and the Mech

Decompoeition of Isobutylene
double vond of the olefine. The

dical to the
4 to obtain additional data on the chain
£ this decomposition as well a8 4o check the

pothesis concerning the gransfer of the g-atom to the
olefine double bond. of jgobutylene was
gtudied at between 542 an
100-500 mm torT. Furthermore experiments w
of i—C4B8 and 0234 were made ab 542-6000 and 200-600 =2

g showed that the

The thermo-chromatical gas-analysi )
(gases of the ieobutylene—oracking are
and B, peside small quantities

and 2 sho¥ the modification of
aoes with & mcdification of pressuré,
gonversione The extrapolation of
£ the composition
the

the compos
as well ad the
the curves

4 their relations.

zero—peroentage o
10% isobutane 45 obtained

detormine the PT
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the primary pro
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egsure and ¥

jpncreasing 23
ghows that
é& of ygpobutylene takes

double bon

given here- In order to furtherT determine the pr

transfer of the g-atom %o the olefine double bond, the
mixtures of -C4E with 0211 was studied- The

oracking of

results in table

1) They confirm t
the other hand

reaction. On
quantitias furnishes another D
of the g-atom to the olefine double bond is possl 1e. The
authors are of opinion that their tents confirm the assume
reactionﬁén isobutylene-crackiggs: -
' + i- > U+ C H,-
¢y —> 49
ene-ethylene:

The same applies to the mixture of sgobutyl
b+ CH, - u + CoHge

ysis results of the primary gas
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investigation of the Kinetios and the Thermal 20u114=Q:36/54

Decomposition of Isobutylene

compoéition of the 1iquids jeads %o the
the cracking-scheme auggested by the third

author of CBHG and 1—0488 is insufficient. Hew ways of the
+ransformation of the radical i~b4ﬂ7 must be introduced

4o this scheme. The decomposition %o bﬁ} and "allene" may
be supposed as such, a8 woll & nsfer reaction of the

products and the
conoclusion that

E s the tra
to the jgsobutylent molecule- Allene-

methyl—radical f:rom 1-0437
xing of jgobutylene

as observed in the crac
). Under the conditions given here it

unstable and completely disappears from %
the duration of test. There are
references, 2 of which are slavic.

Inatitute for Chemical Physics A3 USSR (Inetitut khimicheskoy
£iziki Akademil nauk S9SR) : _

1957, by N. N, Semeno¥,

formation W
reference A

ASSOCIATION:
PRESENTED: January 14, Academicion.

SUBMITTED:  Junuary 12, 1957
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AUTHOR' pspTrOv Yu.D. yOYEVODSKIY v.V. RAZUVAYEV G-Ae 20-1-32/5k
: SOROKIN Yu.V.,DOMRACHSY *

¥lectron Spin Resonahce in Some gandwich TyPe Chro:aromntic Compounds

PITLE
“" (Elektronnyy- paTanagnitndy rezonens Vv nekotorykh xhrocarosatichess
kikh soyedineniyakh sandvichevogo stroyeniya -Russian
PERIODICAL Doklady Akad.Nauk ‘SSSR,1957,V01 415, Br 1, PP 118- 121 (U.S.S.R.)
ABSTRACT In recent tizes 1ncreased jnterest was devoted to the study of the
the ferrocene type,(Fe(05H5)2),the ferrocene
of a preat

mentioned compounds of
gous nolecules with &
ers on this subject,th
in the pres
Their fornation and 8
pted conceptio

romatic addenda.ln spite
ere hitherto exists no generul

ent data on the "Bandwich"atruc-
teadiness cannot be ful-

ion and analo
nunmber of paP
theory «hich aight expla
ture of these moleculea.

348 of a cova-
gpecially 1ndicated by nagnetic qeagurenents.
i diamagnetic or
o one, %o cr
f these netals of
i onance

1ent character.Thia is €
hccording to the latter these materia
they possess a pagnetic pozentun vhic
at most three non—paired electrons.The jon salts ©

guch conpounds by the qetnod of ¢

(called EPR in the following) have
blications.The present paper given peasurem ts of the PR spectT2

en ¥
. of the following compounds: crl{Cele)2d (1) cr(cets 23 (1
Card 1/ﬁ\ (cells - CgHg~ 0635)20C6H5 (111). The gtatic magnetic ateceptibility
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Electron Spin Resonance in Some Sandwich Type Chromaro- 20r1-?2/5h
matic Compounds.

of these materials corresponds to 8 single- non-coupled electron.The
presence of a hydrogen-overrefined structure of the absorption line
in solutions of the materials II and II1 can be explained in two
18Y8 1.The non-coupled electron and the positive charge of the
complex are jocated onthe chromium atom. The estimation made on the
basis of this agsumption shows that the denslity of the non-coupled
34-electron on the positions of the hydrogen atoms of the aromatic
rings is gsufficient to effect an noverrefined” cleavage of the EPFR
spectrum.z.The non-coupled olectron and the positive charge are loca-
ted on the aromatic addenda of the complex.The overref ined gtructu-
re is in this case due to the jnteraction of the non-paired teelec-
tron of the aronatic rinhg with the hydrogen atoms of this ring.The
extent of cleavage, the number of components and the ratio of their
jntensities are in ependent on the distribution of elec-
tron density on the addenda molecule.The following facts speak in
favor of the first assumption: a) presence of the anisotropy of the
g-factor in the ma a 11, b) the value of the g-factor is
lese than that of o free electron.The true ploture of density di-
stribution of the non-coupled electron is probably & auperposition
of the two extemun cases mentioned above.

(2 i1lustrations, 2 glavic references.

AE€ é/giyﬁg‘; ,2751.%&)7 ,4ﬁ§;(ﬁ‘ Z2£¢4;f:
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* qITLE: Hote on the EBle of gydrogen Atoms in 1he catalytic

oxydation of Hydrogen on Palladium (0 roll atomov vodoroda
v reaktsii xataliticheskogo okisleniys vodoroda ne palladii).

PERIODICAL: Doklady AN §SSB, 1957, Vol: 116, Fr 4, PP 635-636'(ussn)'

ABSTRACT: Wagner (Vaguer) and Hauffe (Khauffe) (reference 2)
investigated the pechani sl of the catalytic oxydation of
hydrogen ~on metallio palladium by comparing the
atationaTy concentration of hydrogen atoms ab the surface

of the catalysatoT with the concentration corresponding to
equilibrinm. On this occasion the authors established, that
8 chain-like mechanism of this reaction 18 posoible. The
authors of this paper examined the finsl concluaions by
Wagner (Vagner) and Heuffe (Khauffe) by an independent
method, using 8 aifferent experimentul procedure. Accoxrding
to modern conceptions & dissociation of the hydrogen

face of the metal takes place in the
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gen Atoms in the Catalytic 20-4- 29/5%

Note on the gp81e of Hydro
1ladium

Oxydation of Hydrogen on Pa

. and diffusion of hydrogen within the netal apparently
takes place jn the form of ions. The authors compared

the stationary concentration of the hydrogen atoma on the

gurface ©
to equilibrium with the help of &

vacuum circulation &

of palladium gerved as 8 c8

the experimental arrangemen

of the experiments

the experiments of piled in a table.

According to these data the stationary concentration of

the hydrogen atoms ] conaiderably
entration corresponding to equilibrium.

smaller than the conc
For the purpose of a moTe precise investigation of the
mechanisn of %he reaction, the au ted the deviation

of the gtationary conzentration of the hydrogen atons at
the surface of ium concentra-

tion with the sssunpt
computed in this way

card 2/3 oxygen does

jcal dats of
here, and the occurse
sults from some of

AP
PROVED FOR RELEASE: 08/09/2001

CIA-
IA-RDP86-00513R001861110018-4"



PPROVED I=0RRELEASE 08/09/2001  CIA-RDP86-00513R001861110018-4

L fiil GEFAnER LR £ RA >
3 LR A

FLE R

Note-on the Rdle of Hydrogen Atoms in the Catalytic 20-4-29/51
Oxydation of Hydrogen on Palladium

good accordance of the experimental data with the computed
values speaks in favour of the radical mechanism of the
oxydation of hydrogen on metallic palladium. The data
obtained here without doubt speak for the fact, that in the
case of palladium the reaction takes place with an inter-
action between the hydrogen atoms adsorbed at the surface
of the catalysator and oxygen.

There are 1 figure , 2 tables, and 11 references, 5 of
which are Slavic.

ASSOCIATION: Moacow State University imeni K. V. Lomonosov (Moskovakiy
gosudarstvennyy universitet im. M. V. Lomonosow)  Institute
for Chemical Physics AN USSR (Institut khimichesﬁoy fiziki
Akademii nauk SSSR)

PRESENTED: April 12, 1957, by N. N. Semenov, Academician
"SUBMITTED: April 5, 1957
AVAILABLE: Library of Congress
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wd LAV - op-ATO X M .
" r"'——————‘——_-—————u_::i" Regons: '3 Spachia of ; pelis S B S iy
= RETRILI L g RO, onavgs PraSERT T Y
“1TLE Eloctron P 5 gs‘“imonts (Spreory Aaktrs u--‘iich-'\lfﬂi zerinshiteljwall
* nith Varions Su 280l oskikh royecirenly s TAEEEE
gy Cr-arodd v
razonansi ¥

SR
50-32 (Usad)
GALs Optika i S pektroskopiya, 1958, Yol 6, ¥r 1, PP -
PERIODI : w nf i woric daserisy _
. pt noto reports cor.‘.;Lu;wtiosl;;i ;hgpowra of solutions
590 rnatli rOBONINT e et ard
'L'::ACT: The pra ra_.k}.éﬂﬂ La'e . _ ¢ R ,_)_,r_ .
= Rt o °1§°73§i"a ogipy)e ©°1r (Ces @ °‘i§‘a”§ °1%, 111 axd
of (CHgl2 CI; 'crI. ° These compoands z;ra d@'l‘::o‘_’_e ,c'f the TOFK WS
(CeHs - cfns % jn the present nota. il}a di:ﬂmf,ion of deunsity .
1V respec Live )". + of su'ostitllti()ll of tha ons ﬂo',ll‘i’liﬂg ard wasar
to find tho ail‘lez;ons Isopropyl aleonel, acee:‘-aa; 2 oai toapdratare
of unpaired elos " TALL measursasnts Wera WIS TU, 0T otk of
< 1vent8 . - Thoe Mmool niAv & i
-iore used as 80 " “eing ot 9300 MC/*' -1 1ins-width
o wor<in o -0l iins
using & spact-f.}-‘lié‘ef&s 2500? Tho é”f&ctOt’;‘nz vi:;‘zxanﬁ &%)
the m@?tlc ?f-wion of the hyporfirs Sfr‘;i«a‘ (h:f.s .) ca.*up:':;.-:::ts
in 0o xtine,'l-mo.f rosolvad hyporfine Str"cl are given 1n 2 $2519
g ?e I:ﬁpz;nds 1-IV in isopropyl alcohol 8785
for tne *
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Blactron Paraapnotic Resonancd gpoactra of Cr-Arouatic Compounds with Varioud

Substituents

on p 9. The consistoney of & and AY in tho sories of conp22uds

1-1V indicatos ghat introduction of 4 subatitmont into tho Lonzond

ring does not aatariolly change th? dietritasteon of dausity of
unpuirod aloctrons hetraon Cr and tho benzens rings. Il';lprc»vomon't
oi tho rosolutioa of thso spectruws (see tho figare cn B e2) »r going
from the coapound I 4o the coupounc IV was observed. Tna a:thors Taie
tho following conclusions. (1) In dilubo solations the h.T-5-
coiponeat width coasesd o depaad on conconsrition below & zortain
concentration which 15 differsnt for different solvontd. (2, Tre
widtn of h.f.8. coaponents in dilute solations depends oni tho natard
nf the solven®. (3) On iacrease of tha solution sonconsratlon tho
h.f.s. disapp=8rs at differont ccncentrations in difforent golwents .
Tha main reason for the disappearancd of the h.f.s. 13 thn exchani?
interaction betwedr paramagnotlic particles. The aathors thank
Profassor Gedke Raguvayev (Gor 'kiy Instituto of Organic Chanisyry) and
Profassor F. Hein (Institubo of Incrganic Chonistry, Jound, Zasters

sard z/z Germany) for supply of tho sqapoands studied. Thore &2 1 figaro,
1 table and 5 roforencas, o of whlch are Americad arnd 2 Sevist.

ASSOCLATION : Inatitut vhimicheskoy fiziki, AN SSSR (Institute of Chaaisnl Pnysics,
Acadeay of Scisnces of the 7.5.8.R.) 1. Motalorgaric ccmpornds—Spectro=
SuBtITTED: Jamsry 27, 1958 graphic onalysis 2. Mptalorganic COT cunds-Yegnatic

, properties 3. Cyclic compmmdS-Proparties 4. Chromium

Hodins compounds-~Properties
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solin, Yu. He.s voyevodskiy,s V- v. 57-1-19/50
ction of the Tonizing Radiation on

on Paramagnetic Resonance
niziruyushchego jzlucheniy2
(o] rezonansa

Investigution of 4
Quartz vy the Method of Electr
(Issledovaniye vozdeystviya 1o
todom elektronnogo paramagnitnog

Znurnal pekhnichoskoy riziki, 1958,,V01. 28, lir 1,

po. 143-149 (ussR)

The investigation of the paramagnetic resonance abgorption
was carried out on 2 apectrometer of the Superheterodyn
type with 9.300 me and of a genasitivity of 5.1014 of the

diphenylpicrylhydrnzil - (DFPH) - radical-particle. (ref.
10, 11.) The sanples of the crystalline quartz are pro-

duced of rock crystal.

The quarts ggmples weTe jrradiated with y-rayse of 0060.
Irrediation and neasuring were carried out et roon
genperature. On the occasion of the inveatigation of the
tenperature jnfluence o7 nhe behaviour of the defects the
gpmples wer peated in the electric furnace (outside of the

reaonator)w ilolten quartz whizh hag be2n jrradiated with

y-raySs and crystalline quarte jrradiated with ¥

neutrons wWere investigated. The molien quartz winich had

CIA-RDP86-00513R001861110018-4"
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of Action
Method of

Investigation
Quertz by the

not been irradiated
absorption.

becane violet ond shove
and p cignale according to their
in the pagnetic fiecld.
which give the & and p signals
The « signal ghowed no gign of gaturation.

lines are called o
seguence

defects.

af the Jorizins
Tlectron Parcmagnetic Resonance

On the occasion of

Vot

57-1-19/30

Azdjetion on

guve no signals of parnmagnetic

jrradiation the
d two absorption lines.

quartz
Thece

The paramagnetic sentres
are here called & and P

saturation of the B aignals oczurred without chunge of the

signal. ficth and shape of tne B gignal
of the g
curve of the p—signal wep analysed
and 14 and 8 value of the order of
as obtained

the anisotropy

described in 1%

magnitude of

Fad
Ref,

10 “sek W
—1attice—relaxation Tqe

seen to b€ due to
ghape of the gaturation
eccording to the methods

factor. The

for the time of the spin-
The investigation of the dependence

of the concentration of the a and a-defects on the

jrradiation dose showed hat in the casc
order of magnitude of 10' the
gaturation. In thne first part
is proportionnl to the squaTe root of the
pecause of

of the B—defcct
irradiation loae.

card 2/5 spectrometer the first
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R

57-1-19/50

e Ionizing Eadiation on

tion of th
etic Resonance

Investigation of Ac
d of Electron Paranagh

Quartz by the letho
rdgnce with ref. 7 and O

could not be racorded. In acco
capion of the neating

it could be oboerved that on the o¢
of the jrradiated molten guartz Up to 300 ond £400°C it

turned from violet into blue. The heating was acconpenie
by chenges in the spectrum of the paramagnetic abgorption.
1t could be observed that when the a-signal disappears
the p-signal increases gimultaneously. The initial cor-
centration of thoe u~defects i{g about three times greater
than that of the p—defects. The grinding of jrradiated
der does not change the intensity of the

« and B-signals. 1t influencedy howewver, the peheviour of
the p—signal on the occasion of neating. Due to the

at which the p-defect disappesars
changes bY 350°. The £ollowing was obsarved on the occasion
of the inveptigation of crystzlline quartz:
1) The monocrystal gave no simmal _of puramagnetic abgorption
after jrradiation aith y-roys (\07r6ntgon), neither at
room teaperature ror at the tenperature of 1iquid nitrogen.
2) Lt the seme {rrodiation fine polycrystalline powder
gave o neak signal which as to i4ts shagpe and position on

card 3/5
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Investigation
Quartz by the

the spectrum was gimilar to the
great amplitudes of the radiation-frequency-

ngaturated" like the g-signel.
means of a nuclear reactor (y-rays,

In the case of
~-field this gignal
3) After jrradiation by

of Action of the Jonizing Radiation on
Method of Electron Pa:amagnetic Resonance

57-1-19/30

g-signal in molten guartz.

neutrons) ths monocrystal gave the same aignal as in case

2,

of the conce~ration of the
obzerved here, cal bve
finite nunmber of traps and

it was only somewhat more intense.
signals were obsexved in the range of g 2.

Desides, some weak
The dependence
p-defects on the irradiation
explained Ty considering the
by taking into consideration

that gimultznecusly with the process of capturing of free

electrora and
reconbination
end of the free noles with

noles through the {raps
of free electrons with the captured holes

also prosesses of

+he captured electrons occur.

It is presuned that paramagnetic absorption in jrradiated

quartz is due to
gtructural defects.

the electrons and holes captured by the
L simple table iz given on the basis

of which the fundamental qualitative rules of the

accunulation—kinetics of paramagnctic

defects can be ex-

plained. The vehaviour of the o and p-defects on the

ccension of heating can eq

card 4/5
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Investigotion of Action of the Iohizing Rediation on 57-1—19/50
quartz by the Yethod of Zlectron Paraznagnetic Rrgonance

of this model. Trere are 6 figures, and 14 references,
1 of which is Slavic.

- ASSOCIATION: netitute for Chemical Physics AN U3SR Moacow
; }Inntitut khimicheskoy fiziki AN SSSR Mookva)

© SUBMITTED: May 3, 1957 .
. AVAILABLE: Library of Tongress
card 5/5
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" AUTHORS: Ivanov, 0. As, Foky Fo Ve : 20-118 -6-26/43

TITLE: Reaction Betweel Methyl Radicals Obtained According to the
s Method of Polanyiirand peuterium (Reaktsiya metiltnykh

i ‘
PERIODICAL: DPoklady Jkadenii Nauk ggSR, 1958, Yol. 118, Fr 6,
, pp. 1142-1145 (ussR)

radikalov, poluchennykh po metodu Polyani, 8 deyteriyem

ABSTRACT: First previous papers dealing with the sem® subject are
shortly referred to. The authors produced the methyl radicals
according to the method of Polanyi (Polynni) according to the

reaction 083J + Na = CH3 + NaJ. The reaction passed in presence

of molecular deuterium #hich was used as carrier gas for sodium
vapors. The goheme of the experimental'arrangament is
j1lustrated in a figure. The reaction container in which the
jets of CHBJ combine with those of deuterium consisted of a

quartz cylinder with a nozzle. iIn one series of experiments
the inner surface of the reaction container was covered with

card 1/4 sodium which was applied in form of drops oOT as reflecting
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'Reaction’Between Methyl Radicals Obtained
of Polyani and Deuterium

coating. The

electrolytically from D,0.

mainly CH4 and CH3D

jncreases in the
remains constant

depends on the kind

card 2/4

deuterium used for the
The authors detected the composition

of the methanes obtaineg in a pure quariz
temperature interval of from 20-4809C. Under these conditions
are obtained.
deuterized methanes is small and reaches the
in a small temperature interval near 200°C. The ratio CHBD/CH4

interval of from 20-100°C from 0,6 to 2, and

20-118-6-26/43
According to the Method

experiments was produced
container in the

The quantity of the semi-
value 18-20% only

rise. The

deuterium content in the investigated methanes 18 congiderably
changed in the case of a deposit of metallic sodiun on the
surface of the container. Here the connection
portion of the different deuterized methanes and the temperature
of applying of sodium to the gurface. In
coverming the container surface with a reflecting godium the
percentage of to a great extent deuterized methanes

between the

(CD4, CDaﬂ

APPROVED FOR RELEASE: 08/09/2001
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of Polyani and Deuterium

{t is the case in the

Card 3/4
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"Reaction Between Methyl Radicals Obtained hccording to the s

portion of the volume of
11y only 1/5. Bere the methanes

20-118-6-26/n3
‘ihan

and CD2H2) {s at Toom temperature by 5 to 8 times greater than
in a pure quartz container. in the case of a temperature rise
the percentage of the to a great extent deuterized methanes
decreases. In the case of sodium drops the surface reaction
is jnsignificant and its ‘
) produced amounts to tota
: obtained from the radicals
‘than in the ocase of»a-reflecting coating godium. The maximum
_of the deuterization ab 70-800C is striking. At higher
" temperatures 034 and 033D predominate again.
of sodium drops the light methane is not exchanged with D, &s
cape of existence of a reflecting
coating. This exchange has to tske place with participation
of the methyl radicals independently of the kind of mechanisn
of the production of CH,D,

the methane
CH, contain much more deuterium

In the case

CB3D and CD4.

CIA-RDP86-00513R001861110018-4"
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_ 20-118-6-26/""  *
' Reaction Between Methyl Radicals Obtained According to the Kethod
of Polyani and Deuterium

There are 3 figures and 8 references, 3 of which are Soviet.

ASSOCIATION: Kafedra khimicheskoy kinetiki Moskovakogo gosudarstvennogo
universiteta im. M. V. Lomonosova
{Chaty. of Chemical Kinetich, Moscow: State University
imeni" M. V. Lomonosov
Ingtitut khimicheskoy fiziki Akademii nauk SSSR
(Institute of Chemical Physics,AS USSR)

" PRESENTED: July 26, 1957, by N. N. Semenov, Member, Academy of Sciences
of USSR
SIBMITTED: July 19, 1957
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AUTHORS: Chernyak, H. Ya., BubnoV, H. .,
. Voxevodskiy, V. V., Polak, L. S., Tsvetlkov, Yu. D«

TITLE: The Fornmation of Free Redicals and of étomn in the Radiolysis
of Hydrocarbons at & pemperature of TT°K (ov obrazovanii svobod-
nykh radikalov 1 atomov pri radiolize uglevodorodoV pri tempera-

ture 779K)
PERIODICAL:  Doklady Akademii nauk SSSR, 1956, Vol. 120, Mir 2,
pp- 346 - 348 (USSR)

) 'y are made in publications 4o free radicals formed
during the action of jonizing radiation, 48 vy X-roys, Y-
radiation, fast electrons etc. This is ceused by 8 ruplure of
¢ - C and of C - I bindings. Yhen fluid hydrocarbons are
radiolysed, the 1ife of the free radicals 1o very ghort. The
main products of radiolysis, apart fron liquid products with

one or two conjugated double bindings, are 112 and C14H30" The
1atter compound ig considered to ve o dimer of the heptyl
redical. The nathod of determining the radical 1is shortly
describved., The following hydrocarbons nere investig.ted: hexané,

ABSTRACT:  Referen

Gard 1/3
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The Formation of Free Radicals and of Atoms in the » SOV/20-120-2-34/63
Radiolysis of Hydrocarbons at a Temperature of T7%K

heptane, octane, dodecane, cetane, isooctane, cyclohexane,
benzene and toluene. In all cages intensive signals of para-
magnetic electron resonance with a g-factor of ~ 2,0 are
observed, In paraffin-type hydrocarbons and in cyclohexare a
hyperfine gtructure was very clearly observed. According to
the attuched photographs the hyporfine structure is conosiderably
changed if the gtructural properties of the initial molecule
change. Another peculiarity of the spoctra pf paramagnetic
electron resonance of the hydrocarbons which are irradinted in
a frozen state is the existence of considerable concentrations
of hydrogen atons. This is also indicated by two narrow signals
which are located symmetrically at a diptance of about 250
Oersted (Ersted) from the signuls of the alkyl radical, The
hydrogen atoms probably do not become gtabilized in the volume
of the frozen hydrocarbons but on the internal purface of tre
quartz ampoule. In a table the quantitative measurements per-
formed on the basis of the cxample of heptane concerning the
concentration of the free radicals with a dose of~v 107r are
compared with the data of the chenical analysis of a ganple
card 2/3  irradicted under absolutely jdentical conditions. Tho results
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The Formation of Free Radicals and of Atoms in the S0V /20-120-2-3% /75
Radiolysis of Hydrocarbons at a Temperature of 77°K

obteined by both measurcments esgree in o satisfactory manner.
There are 2 figures, 1 table, and U4 references, 2 of vhich are
Soviet,

ASSOCIATION: Institut nefti AN SSSR (Petroleum Institute, AS USSR) Institut
khimicheskoy f£iziki, AN SSSR (Institute of Chemical Physics

AS USSR)
SUBMIPTED:  January 11, 1958

1. Hyc-oczrbkonn.~Tenperaivre feclors 2. Free radicals
-~Procuclion 3, Atoms--Production 4. Eydrcearicons
—Test resulis
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‘,5(4) S0V/20-122-2-27/42

7 AUTHORS : Tikhomirova, N. n., Lukin, p. V., Razuuova, Le Loy
Voyevodskiy, v. V., Corresponding Member, Acadeny of 3ciances,
38R —
" TITLE: Using Electron Paramagnetic Resonance and Roentgenography in

Studying the Structure of the Ca.rbbn:\'.zation Products Obtained

From Carbon-Containing Substences v .
(Issledovaniye atroyeniya produktov karbonizatsiil
uglerodsoderzhashchikh veshcheatv metodon clektronnogo para-

mazniinogo rezonansa 1 rentgenografiyey)

PERIODICAL: %oklady Akadenii nauk 8S3R, 1958, Vol 122, Hr 2, PP 254-266
USSR)

ABOTRACT ¢ The method of paramagnetic alectron resonance pernmite im-
nediate detection of free radicals in the investigated systenm
and a measurement of their concentration. In order to find

the possibilities shich are given by the investigation of

“the structure of carbonized substances by the ’

nethod of paramagnetic electron resonance (and simultaneous-

1y by radiography), the authors investigated the structural
gard 1/3 variagtions caused by the carbonization of polyvinyl chloride
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Using Electron Paramagnetic Resonance and Roentgenography in Studying the
gtructure of the Carbonization Producte Obtained From Carbon-Containing

Substances

and polyvinylidenechloride. The carbonization wasg carried

out in an inert atmosphere in the temperature interval of
350-70000. The gignal of the electron paramagne¥ic resonance
(which indicates the existence of free radicals) appears in

the first stages of the carbonization of polyginyl chloride
and polyvinylidenechloride(beginning with 350 ). A diagran
ghowys the variation of the signal width for the 2 investigat-
ed substances as 3 function of the carbonization temperature.
A relatively wide line (7 Causs) in polyvinyl chloride is

an argunent in favor of an esgential influence of the hyper-
fine splitting up on hydrogen nuclei. Such great widths are
characteristic of some natural coals. In the case of poly-
vinylidenechloride (especially in the initial stages of
carbonization).the line of paramagnetic alectron resonance

jg by far narrower than that of the product of the carboni-
zation of polyvinyl chloride. According to radiog%nphic data,
an increase of the calcination teunperature to 450 only
glightly changes the character of the products of the carboni-

Card 2/} zation of polyvinyl chloride. Other regults are then discussed.
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' Using Electron Paramagnetic Resonance and Roentgenography in Studying the -
n Products Obtained From Carbon-Containing

Structure of the Carbonizatio
Substances '

Lccording to these results, the appearing of a wide signal

ig connected with the existence of free valences near the
individual carbon nets or blocks in which conduction elec-

trons appear. There are 2 figures.

SUBMITTED: June 28, 1958

Card 3/3
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AUTIUORS:

PERIODICAL:

ABSTRACT:

' 80V/20-122-6-27/49
Pgvetlov, Tu. D., Bubnov, He Te, Fakul'skiy; ¥ 4.
Lazurkin, Yu. S., Joyevodskiy, V. V., Corresponding Member,
A5 USSR e

The Investigation of the Spectra of the Electraz?aramagnetic
Resonance of Some Polymers Thich Were Irradiated at 171K
(Isslegovaniye gpektrov e.p.T. nekotorykh polimerov,obluchennykh
pri 77 X)

Doklac)]y Akndemii nauk SSSR, 1958, Vol 122, Hr 6, pp 1053-1056
(USSR

The athors carried out the above investigation for the pur-
pose of solving geveral problems connected with the structure
and chemical behavior of organic radicals in the solid phase
as well as with the mechaniam of chenical tranaforcations

in solid organic bodies under the influence of ionizing radia-
tion. Polyethglene, polyvinyl chloride, "Teflon" (polyethylem

tetrafluoride), polydimethyl siloxane, polyisobutylene; poly-
methyl methacrylate and natural rubber were investigated. Car-
rying out of the experiments is described in short. At 77K
a very intengive gignal of paramagnetic electron resonance

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001861110018-4"



APPROVED FOR RELEASE: 08/09/2001

It R
SSERTIRE SR i EIEGA A
: G i

- 1

TR R TR I

CIA-RDP86-00513R001861110018-4

FDE

: ‘ : SOV/20-122-6—27/49
The Investigation of the specira of the EBlectrm paranagnetic Resonance of
some Yolymers ¥hich Were Irradiated at 71K .

with a g-factor noar 2.0036 was ohserved in all namplen. After
nghaning” of the sanple down to room temporature the signal
was in all cases found %o change- In some castd, the signal
vanished completely as @ result of wthawing" (polyisobutylene,
polydimethyl siloxane; natural rubber). In the case of otneT
materials the character of the signal and its fine gtructure
changed considerably. A comparison of all data chtained gave
the following result: The character of the apectra obtained
by jnvestigating not "thawed" gamples can ve fully expluined
by the ggsumption thot the predominant primary chenmical act
{n irradistion is the stripping of one of the C-I vonds in

the main chain (or in the absance of a main chain the strip-
ping of a C-H vyond in & lateral chain). The apgctrum of
paramagnetic glectron resonangoe recorded at TT K congists of

¢ components. The even number of the spectrum in this as nell
as in other cases ig connected with the formation of the raili-
cal -Ch2—CH-CHévv . The authors then discuss several details;

especially such as concern the jnvestigation of Teflon. BY
Card 2/3 the jrradiation of Teflon at 1ow temperatures it is possible
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S0V/20-122-6-27/49

The Investigation of the spectra of the E%ectron Paranagnetic Resonance of
Some Polymers Wnich Were Irradiated at 77 K

ASSOCIATION:

SUBMITTED:

card 3/3

to obtain materials with fully satisfactory mechanical
properties. Thepe substances contain a large quantity
(~0.1 %) of free radicals. There are 2 figures and 7 ref-
erences, 4 of which are Soviet.

Institut khimicheskoy fiziki Akademii nauk SSSR
(Insgitute for Chemical Physics of the Academy of Sciences)
USSR

July 24, 1958
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5(1,3) SOV/20-123-2-2}/50
AUTHORS: Moiseyev, V. D., Lyadova, Yu. 1., Vedeneyev, v. 1., Beyman,
M. B., Voyevodskiy, v. Y., Corresponding Member, AS USSR
J > .

TITLEs Ways of the Formation of Propylene and Ethylene in Isobutylene
cracking (Puti obrazovaniya propilensg i etilena pri krekinge
izobutilena)

. ppRIODICAL:  Doklady. ‘ademii nauk SSSR, 1958, Vel 123, Nr 2, pp 292-294
o : (USSB) o B,
ABSTRACT: As is known, up to 50% of the initiai substance in thermal iso-

butYléne'dedomposition are transformed into liquids (oletins,
ﬁfbma%;c'COmpounds). Apparently the polynerization or the
initial oletin torms the tirst stage of the liquid tormation,
with dimeric and trimeric olefin being tformed. The latter them-
‘gelves arée capable of veing transformed in various ways with
tpb“ffnal'result being liquid cracking products. The ratio
" petween carbvon and hydrogen in these products is about 1 (Rer 2),
whereas 1t 18 2 in igobﬁtylene. From this may be supposed that
hydrogen and methane‘are separated in the formation ot the
' lignidsj in principle, also heavier eracking geses with 2 and
Card 1/4 '3 garbon etoms each in the molecule can be tormed. The problea
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80V/20-123-2-23/50

Vaye ot the Formation ot Propylene and Ethylene in Isobutylene Cracking

Car§ 2/4

concerning the type and amount of the gases escaping from the
Iiquids or in their formation is not investigated at all.
Propylene 'is one of the main products of isobutylene cracking.
It'it were formed trom isobutyleng only, its tormation veloc-
ity would ‘décrease with the exhaustion of the isobutylene. It
pfopyléne ‘is, however, rormed ITOm the 'liquid or trom any other
interpediate product of low stability (not trom radicals), its
formation velocity in ‘the beginning of the reaction must be
equal to zero, and then increase according to the law ot suc-
ceasive reactions. It both' ways ot the formstion of propylene
aré gorrect the two pigtdras must agree. This was the case in
the preseént experimenis. The change of the formation velocity of
propylene. was investigated by the isotopic kinetic method (Ret
3)..Ye. D..Fedorov took part in the synthesis ot the marked

propylene (with C]4 on the hydroxyl group). This propylene

(15" torr) was subjected togethgr with isobutylene (285 torr)

to. a,cracking.in .vacuum at.542° . .The.course of the speciftic
activity x and of the CBHG concentrations are given in rigure 1.

Figure 2 gives the formation velocity o1 propylene ", In the

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001861110018-4"
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S0V/20-123-2-23/50
Ways of the Formation of Propylene and Bthylene in Isobutylene Cracking

beginning»orrthe reactions . this value v, is not equal to zeroj

it increases during the first 10-12 minutes, i.e. to about
20%;isobutyleneutransformation. This.w, inerease tends to show

’thﬁt‘h'ébhéiﬁeréble propylene amount in isobutylene cracking is
ot formed from {pobutylene but from any intermediate products
bfftne'cracking,'obvionsly trom liquids. As may be seen from
‘figure 2, the formgtion velocity ot propylene passes a maximum
within thke range of 10-14 mimites and then decreases. The
anthOrS'consider‘it to be premature to draw any conclusions.
The ethylene activity determined in some experiments besides
"tHe épééifié'aétivity of propylene is given in tigure 3. As
this activity is much lower than that of propylene, this tends
tg show that only part of the ethylene is tormed trom propylene.
" Also ethylene cén be tormed either from isobutylene directly
or from liquids. Based on the experimental results obtained it
is not possible to make a decision as to the way of tormation
prevailingI’The fact that propylene is formed from liquids
tends to show the possibility of the ethylene tormation from the

Card 3/4 latter. There are 3 figures and 4 references, 2 of which are
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Ways of the Formation of Propylene and Ethylene in Isobutylene Cracking

Soviet.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of
‘ Chémical Physica)AS USSR)

SUBMITTED: July 28, 1958

Card 4/4
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AUTI RS

TITLE:

PERIODICAL:

ABSTRACT :

Card 1/3

50V/20-123-5-31/50 _
Molin, Yu. H., Koritskiy, A. T., DBuben; N. Ya.: Voyevodskiy,v.vq
Corresponding Menber, Acadeny of Gciences, TSSR

—

The Investigation of Free Radicale Formed in Jolid Podios in

the Process of Irradiation by Fast Electrons (Iscledovaniye
svobodnykh radikalov, obrazuyushchikhsya v tverdykh telakh

v proisesse oblucheniya bystryni elekironani) '

poklady Akademii nauk SSSR, 1958, Vol 123, Nr 5, PP 882-083
(USSR) -

The authors endeavored to detect radicals of short life-times
in solid bodies formed by fast electrons. The present paper
gives data concerning radicals of life-tines of some ninutes.
The authors constructed an apparatus for thed inmediate re-
cording of the spectrum of the paranagnetié eloctron resonance
during the irradiation of the investigated specimen. Prepara-
tion of the samples is discussed in short. The experiments
were carried out at room temperature. The authors observed 2
gignal of paramagnetic electren resonance during the irradin-
tion of the specimen and after the in%erruption of tho irradia-
4ion. lore than 20 various gubagtanceg were investigated,
namely polynmers (polyethylene, nylon, caprone, polymethyl
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metacrylate, teflon, und varicus specirens of rubber), szolid
organic acids and their salts (oxalic acid and their salta,
succinic acid and their sodium sal%. stearic acid and citric
acid), aromatic compounds (nuyhthalene. ¢-naphthol, B-naphthol,
benzoyl peroxide, metol). In all the iavestigated sanmples,
the concentration of the radicals reachad aaturatisn at doses
of some dozens of mezarad. In the caze cf thz majority of the
investigated substances, the produced radicals were rather
stuble, their life-tire awmounted te some hours(in some cages
also to longer parioda). Some detzils wre siven in short.
During the irradiaticen of polyecthylana, the authors could re-
cord the radical «CH;~Cﬁ~CH2u which is not stable at room

temperature. he spectrum or this radical is shown in a fig-
ure. According to meagsurements at temperatures below roonm
temperatvre, the rats of converasion of the primary radical
into {he second one decreases with a de:rease of temperature.
Tkere are 1 figure and 1 Ssviet referonze,
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als Formed in Solid Bodies in the Process

The Investigation of Free Radic
of Irradiation by Fost Eleotrons

mii nauk SSSR

ASSOCIATION: Institut khimicheskoy fiziki Akade
: tha Academy of Sciences,

(Institute of Chemical Physiocs ©.
USSR)

SUBMITTED: August 11, 1958
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1 Reactions in 5olid Bodies."

n1 ou-Temperature Redica N
. p Svmposium on Free Radical Stabilization, Washington,
VTp

ve submitted Fourth Intl.
31 Aug - 2 Sep 1959.

paper to
D. Ct ’
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* \/ o \) £V 0 D "/{ (y;t g&un Socfety &f the GIA held 11s maunal sseting 28 Ust.-1 Nov, 1958 1n betpaig.

following pspers were preomnted by the USSH deledetics

F. Vilesor md A. Torvatia « Prysfce last,, L0 */boteclekironische Salseios der
Goerfleschs von Halbleiteristalyeetorsm®, i

Ta, ntlov nd¢ & Tamikovr = Inet, Yrgmic Chentsiry, 28 USZR “Uber omn Mechinismue
der *atalytiochn Wirkiag von Aetnsssuren {a den Agaktionen der Lertynal rerbiacengen.®

X As Shakhter = lnev, bgleatiffe Mformation, A3 USSR "Zur Flektrenmathreskopte heterogener
' ) batalysstores,®

B, R, tamwel « laet, Chomfeal Piystes, A8 UCSA *douogene Sotlalyse wif Chenteche “nduition
bel Lengreman Vsydations-Aettenresitiones.®

As Yo, Bremmvhtemn < laet. Plological & Medical Qniur{, mS yssR 'ulr-h- Frogma
dar blologischen Katalyse 1 bicht der ¥irkwgwiise dor Fyridovalenryme.

. . %o Yol'xenshtayn « dast, Piyeical Chemistry, AS USSR *Zur Klektronsatheoris der Oheai-
sorptian wd Setalyse mn %alblettenn,*

Vo Keranskiy and ¥, Voyevodskly = last, Oreaical Phyelcs, AS USZA *Uber dea “echanisaus
einiger Sataly{IRTEY WEITIONW d1e 0 Yalladivamstall wter Seiteiliquag von Vessresteff
““erisufen,”
0. X, Boreskov « lurv Physical-Chonteal last,, Acscow "Wechselwirkung swisches Sstalysator
wd deaktionesnysten.

. X Ao b, Balandis -AS USSR *Zma Aefbam sisbeitetheorie der datalyse.*

) : 7 0 MM lmoblan er Gestoche Sosollechsfs da dir BN, Semcerders, 1959, thl, -
Q’a
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KORITSKIY, A.T.; HMOLIN, Yu,N,; SHAMSHEV, V.N.; BUBRN, N.Ya.:

YOYRVODSKIY, VoV

ISR T e G G

ic paramagnetic re-
£ radicals by means of alectron 3
iz::{:c: during the {rradiation ot polyethylene by funt elec

:1182- 159,
trons, Vysokow,soed. 1 n0.8:1182-1153 e (MIRA 1322)

1. Inatitut kKhimicheskoy g4ziks AN SSSR,

(Polysthylene) (Radicale (Chemitry))
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CSVETEOV, Yu.D.; LEBEDEV, Ya.S.; VOYEVODSKIY, V.V. .

Wa-"—‘*‘*”""""'\'
Zree radical reactions in {rradiated polytetraﬂnoroethyleno.
Part 1: Use of electron resonince (ER) in studying radi-
cal conversions and in the determination of the coefficiont
of diffusion of oxygen in polytetrafluoroethylane. Yysokon,

goed. 1 10.1031519-1525 0O 159, (MIRA 13t3)

1. Institut khimicheskoy £iz4}:4 AN SSSH.
(Radicale(chemistry)) {Bthylene) (Oxygen)
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PSVETEOV, Yu.D.; LEBEDEV, ra.s.;_vpmonsnr. V._Y_L

Beactions of free radicals in {rradiated pplytotrafluoro::hy:eno.

Part 2: Determination of the rat; constantldforlthzorﬁ?mga- L6l
+ 8060, . .

%02'-;911 + Oz‘~and. R & 02 -;noz. : Vysokom.80 N 1325}

. Ipstitut khimicheskoy fiziki AN 8SSR.
b ok (Radicals (Chemistry) (Bthylene) (Oxygen)
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PSYETKOV, Tu.D.j MOLIN, Yu.N.; VOTRVODSKIT, V.T.

adiated polyners.
onance spectra of soma irr ;
3;23&2:’.‘5223. 1 no.12:1805-1811 D '59, (MIRA 13 5)

858R
1, Institut ¥himichesakoy Kkinetiki i goreniya AN

1eniye).
(Sivirskoye otdnghigrn-oSpoctra)
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chegnyak, ¥. Ya., Babao¥, Nl Polysk, LS+s

S0V/51-6-4-26/29
Tsvetkov, Yu. D, and

glectron Paramagnetic Rosonénco Spectra
spektrg.kh

Lonsnds alkiltnykh radikalov)

Wr 4, pp 564-565 (USSR)

of the electron paramagnetic resonance (8.p.re) gpectra

frozen hydrocarbons (at 779K), 3t

gxructure (hof.8) varies with the positior

Fig 1 shows the spectra
from 011H25 1o clbﬂ53

(Ref 1). The samples Wers
that h.f.s. of the sven &012325, 614329.
C1eH31) hydrocarbons differ

js well resolved and the

muach poorer and the
1n paraffin hydrocarbons

AUTHORS s
Yoyevodakiy, V.V,

TITIB On Certain Reguleritios in the
of Alkyl Radicals (0 nekotorykh gakonomernostyakh ¥
elaktronnogo paramagnitnogo re

PERIODICALS Optika i Spektronkop&ya, 1959, Vol 6,

ABSTRACT: In the study
of radicals formed on 3-irmdiation or
was found that the hyperfine &
of the hydrocarbon in its homologous series.
of radicals of normal parsffin hydrocarbons
obtained under conditions described earlier
of 97-98% purity. Fig 1 shows
¢y Hz3) and odd (C11H23, C18H27:
considerably. 1D odd hydrocarbons tne n.f.s.
{ntensities of the contral conponents differ only slightly from ons
another. 1In even hydrocarbons tne resolution is

» intensity distribution 18 close to binomial.
gard 1/3 from n-Cs to n-Cygo the spectrs
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S0V/51-6-4-26/29
On Certain Regularities in tne 3lectron Paramagnetic Resonance Spectra of alkyl
Radicals ~ : '

one another. 1Iwo of them ars shown in Fig 2, where curves 1 and 2
ropresent the e.p.r. spectra of CgHyzand Collyg respectively. The spwctra
of radicale of cyclic hydrocarbons (with five or six C atoms, shown

in Fig 3) are in many respects similar to the corresponding spectra

of the odd and even terms of the serles C1;-Cyy. The simplest spactrum
is that of cyclo-Cg. ithe hyperfine splitting and component intenscities
may be explained by assumzing that the spectrum is & <triplet (with

37 oerstad splitting and 1:2:1 ratio of intensities of the capononts )
and each components of the triplet is split into two lines (20 oersted
separation). Such & spectruz oscurs in the radical cyelo-CeHyy-
Following Ingrem (Ref 3) it is zssumed here that of feur hydrogen

atoms in the f-vosition, the free valence, only two take part in the
hyperfine splitting. This proouces & triplet,  Interaction with a
hydrogen atom in the g-position produces tre doublet splitting of each
‘triplet component. In the cass of cyclo-Cgjg the molecule is almost
planar and both hydrogon atoms of the @-groups CH; in ths radieal sheuld
bs equivalent with respect to free valance and the nuwuber of h.f.s.
components should increase. Tne spectra shown in Fig 3 confirm these
deductions. The suthors conclude by pointing out thad tho e.p.r. spectra
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5O0V/51-6-4-26/29

"“ Ger b& 49 18 3 bnle 1°CE!°n !axam eh [ sopa (o] sp'BCbrﬂ or lklkyl

Redicals : | 1
‘ d in chemical.
i in structure studies B
canlbe1usea‘r:\2r‘;°:.i?}:;a;igures and 3 references, 2 of which are
analysis.

Soviet and 1 Bnglish.

August 28, 1958
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sov/ 51-6-4-27/29

Ve Polyak, 1.8, and TgvetkoV, Yu. D.

“23(7), 21(1)
Bubnov, N.lie, Yoyevodskiy, VoV,

AU THORS 3
TITLE Electron paramagnetic Resonance §pectrus of Hydrogen Atoms Stabilized
on Solid Surfaces (0 g poktrakh olektronnogo paramagnitnogo rezonsnsgd
atomov vodorede, smbnanrovunnykh na tverdykh ponr‘z}mostyakh)
PERLODIGALs Optike i Speknroskopiya, 1959, Vol 6, Br 4, PP 565-566 (USSRJ
-jrradiation of

red (Refe 1. 2) tnat R atomd, formed OR

carbons and other compounds , cAn be sta
tudies of the offoct of the

face on the magnitude of h.f.s. splitting
) spectrd of H atoms and

ABSTRACT: 1t was repor
frozen hydro jzed on various
gurfaces. 1Ihe or

the width of the 0.0+
on quartz, silice gel and molytdenum glass. They vare
779K, 1t may

jrradiation of these three substances with

be assumed that formation of f atoms 18 due to rupure of bonds in

Hp0 molecules edsorbed on these surfaces OF rupture of ponds in SiCH

groups (Ref 3). the magnitude of h.f.s. splitting in all the three

cases Was tound to be close to 500 oersted which does not aiffer greatiy

from splitting in 8 tree H aton (Ref 4)., Vidth of the components of the
re of the surfaces OB

hydrogen- doublet de pends strong

/ /
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Electron Paramagnetic Resonanze Spectrua of Hydrogen /itons Stabilized on Solid
Surfaces :

quartz it is close to 0.8 cersted (curve 1 in 8 figure on P 566), on
gilica gol it 1s near 2.4 oersted (curve 2) and on molybdenun glass it
is 4.5 oersted (curve 3). Since the hyperfine splitting in the e.p.rT.
spectra of H atoms stabilized on various surfaces is close to the
hyperfine splitting of frse atoms, the binding of H atoms to these
surfaces does notv alter greatly the spin density of the unpaired olectron
in hydrogen. On the other hand, dependence of the width of the hydrogen
doublet components on the nature of the stabilizing surface indicates
that there is @& definite intersction between the unpaired electron and
the surface. In view of this the authors suggest further studies of the
nature of binding of H atoms 4o solid surfaces. This is an abridged
translation. There is 1 figure and 4 references, 2 of which are Soviet
and 2 English.

SUEMIYTRDs August 29, 1958

Card 2/2
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L ga(T), 5(3) , gov/51-6-6-18/34
AUTHORS ¢ Buben, H.18., nggv_,osl_gkiy,«véf., Koritsikiy, A.T.» Molin, Yu.H.,
’ Chkheldze, 1.1, and ghamshev, V.E.

TITLE Electron paramagnotic Resonance tudies of Free Radicals Formed bY
Trradiation with Fast Blectrons (1ss1edovanlye metodcm elelctronnogo
paramagni gaogo rezonsnst gvobodnykh radikmlov, obrazuyashchikhays ¥

protsesss obluc}_\oniya bystrymi elektronani)
PBBIODICAI:‘.Optﬁ.“ka i spek'troakopiya, 1959, Vol 6, Xr 6, PP 806-807 (USSR)

ABSTRACTs An ¢lectron paramaguetic ros0NANCH (e.pere) spectrometer with high-
¢requency modulation of magnetic field working at 9400 Ye/s was used

4o measure the effects of fast-olectron jrredistion in sita. The
samplet jrradiated were kept 8t geanporatares frod -180 to +150°C and

tne radiation dose reached 108~ 107 rad/sec. At rood temperaturs
radicals produced in various polymers, solid orgenic acids and thelr
salts apd in 8009 aromatic compounds were found to be gtable (their
1igtime was of the order of several nours and sometimes longer).

1ow temperatures e.p.r. resonance showed the presence of atomic hydrogen
sn srradisted aqueovs solutions of sulphuric acids and some of 1ts salts.
1rradiation at 1ow temperatures apd subsequont warming uP produced changes

card 1/3 in the 6.pP.%e spoctra which cculd be elther reversible (caprono) or

/ /
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S0V/51-6-6-18/34
Resonance Studies of Free Radicals Formed by Irradiation with

Fast Rlactrons

card 2/3

{rreversible (dicarboxylic acids, polyfomlldohydo). Such studies wers
pade on radicale produced by slectron irradiation in oxalic acid,
polyethylens apd paraffin, In omlic acid the e.p.r. sigpal is 8 single
line whose width is due to internction between &n unpaired electron and
magnetic moments of protous. The observed e.p.r. spectrum of oxallc
aocid 18 not related to the pressnce of water of crystallization bat 4t

48 due to radicals of the tyre
~adh
R c(o -

tormed by remcral of the hydrogea atom from the carboxyl group. B.p.r.
studies showed thatv radicals fommad bty electron trradjation of oxalic

actd had disappearad at the rate given by dn/dt = -Kn® (et 26°C

K = 10722 cm5/soc). The presence of water of crystallizatlion affecta
strongly the rate of disappesrence of these radicalss the value of

K in anhydrous acid is higher than in the hydratad compousd. Irradiation
of polyethylene at room gemperaturs producet CHp--CH-~CEp radicals which

are etable at low temperstures. Ghenged in the e.p.T. spectrum of

A "
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. SO/ /51-6-6-18/34
Blectron Paramagnetic Resonance Studies of Free Radicals Formed by Irradiation with
Fast Blectrons

irratiated polyethylene show that the initially produced radical
transforms into a secondary radi:al which is more stable; the rate of
thie conversion decreases with doacronse of tenporature. The 0.p.r.
apectrum of paraffin thowed that the original radical 1s the same a3
that in polyethylens, i.e. it i8 due to removal of the hydrogen atam
from one of the methylens groups, tut the lifetimes of the original
radicals in polyethylene and in paraffin are different. There are

3 Soviet references.
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REACERIS

Poroykovs, A Ieo Voyevodskiy, Ve Ve, so*i/7(:--35-.6-‘26/44
Nalbandyan, A. B» R
Photoinitiation of Propant NxLiatlon ju the Prenanae L

(Futoinliaiirnyn&iya axisleniya

ard Hydrogen Ss1iphide

Ammozie
propans ¥V prisutstvii ammiaka 1 gepovodoradsa)
Zrarasl 1oicieskoy ¥hiwii, 1959, Vol 33, N [

PP 13361344 (USSR)

Th3 thewaal .xidation n LOW, gaseocts

"pra':eeds only at high temperaiures at 8 notlceable rate; the

high gemperatura 1agin to 8 deuay of the intemm—:lia'ta produ:ts
: eactlion xinetics cannot

paraffin hydr:uarbons

go that thes3 products as We-
oz ':“."-.'z"sigated undas theas a-nditiond. A pbf:tc:'r.en.‘.cal
atalysis, an

0 photochemical oxidation of low
gaseoug hyirooa.rbons was first 1nvestigatcc1 vy A Be
ot a1 (Refs 1-3), and amczd o%hey things, 2
cnanism of the propese oxldation at lovw
gemperatura 783 suggested ;) - (8). The pucitysss (p) of
(11) xave peen

pia (3) ead nydrogen gulphide
o nowi 02 Lthe ciner hznd, it

Ig 19, bezidas o3 U
I)s
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A-RDP86-00513R001861110018-4"



"APPROVED :
FOR RELEASE: 08/09/?001 CIA-RDP86-00513R001861110018-4

SR BISEE s = ssu
HH S AR D Rl R R e S R e
: ; Srage e I SR AP O St

| L5t

' Pho%oinitiation of Propane Oxidation in the Presence SOV/76—33-6-26/44
of Ammonia and Hydrogen Sulphide

oust be assumed that at @ (P) of 51) or (II) in the

presence of a mixture of propane 11I) and oxygen (1IV), the
resulting inorganic radicals will form propyl rpdicals with
the molecules of (111), thus initisting the (III)-oxidation.
The latter has already besn observed (Refs 16, 17), the mode
of origin of the formed acetone could not be clarified. The
present experiments were carried out in 2 vacuum device (rig 1),
which was equipped with 2 quartz lamps PRK-2. The reaction
products were frozen out by 1iquid nitrogen. The experimentis
jed to the following gtatements: ISOprOpylhydroperoxide (V)
acetaldehyde and formaldehyde form at 200-220°C as main
products of the photochemicsl propane oxidation. The (RI)
with (1) gives at 2200C & yield of reaction products of

T 5 per decomposed ()-molecule, ahich is considered as

4 Jdenfirmation of the chain mechanism in the process. The
present results as well as those obtained by A. B. Kalbandyan
ot al permit the assumption that the propane oxidation,
photoinitiated with mercury (Refs 1-3), ammonia oOT hydrogen
gulphide, proceeds accoriing to the same chaln mechanism,
jndependent of the type of initiator. The acetone which - &8
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Photoinitiation of Propane Oxidation in the Presence Sov/76-}}—6-26/44
of Ammonia and Hydrogen Sulphide : :

mentioned above - is observed in static experiments, is

produced by the decay of (v). There are 5 figuras, 1 table,
and 23 references, 7 of which are Soviet.

ASSOCIATION:  Akademiya nauk SSSR,Instit:t khimichesksy fiziki Moskva
(Academy of Sciences of the USSR, Institute of Chemical
Physics Moscow)

SUBMITTED: November 27, 1957

card 3/3

APPROVED FOR RELEASE: 08/09/2001

CIA-RDP86-00513R001861110018-4"



, "APPROVED
S SRS THET SRS Rt z,xx‘g«F9R‘R E.I,_EASE: 08/ 09/ 2001 CIA-RD
FYE RS P KSR SR AR LR T : P86-00513R001861110018-4
5 (4) | | 03826
jutHORS:  Poltorek, V. les Leytis, L. Y8e) sov/76-35-1o-24/45
‘ ‘ Voyevodskiy, v. V.
T WMM‘IM-A .
TITLE: On the Part Played by the Surface in Thermal Propane Decomposi-

tion
PERIODICAL: %hurn;l fizicheskoy khimii, 1959 Yol 33, Nr 10, PP 2289 - 2263
Ussh

The fact that thermal decomposition is never completely inhibit-

ed by various snhibitors 18 agorived by Hinshelwood (Ret 1) to
the two yarallel mechanisuns of decomposition, namely, the chain
mechanisn (inhibited by the inhibitor) and the molecular mecha«-
nism (which is not inhibited at all). This apsunption is, how-

ever, jrreconcilable with experimantal results obtainad from the

oracking of hydrocarbons gn the presence of deuterlum-bearing

molecules. HBinshelwood etial. (Ret 9) found that the rate of
thermal decomposition of z-methyl pentane was independent of a
variation in the ratio 5:V (8 = surface of the reaction vessely
YV « its volume)s Rice and Herzfeld (Ref 10) have, however, shown
that the absence of any dependence of the reaction rate on the
rasio S:V is8 not indicative of the homogeneity of a chain forma«

Caxd 1/5 tion oY destruction, Since the hypothesis of a homogenepus

ABSTRACT:
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On the Part Played by the Surface in Thermsl Propane S0V/76-3310-24/45
Decomposition

mechanism of chain formation or destruotion oould not explain
experimental observations, V. V. Voyevodskiy and V. A. Poltorak
(Ref 11) mssumed that the formation and destruction of the
chains be heterogeneous processes and the obgervations are to be
attributed to variations in the surface of the reaction vesszel,
Consequently, they suggested a definite course of this proocess.
In order to check this hypothesis, the authors investigated
systematically the influence exerted by the ratio S:V on the
kinetics of propane crackinge. Further, they exanined the pos-
sibility of intoxicating or activating the vessel surface, The
reaction rate was determined from the pressure rise (measured
by means of a diaphragm gauge) at a propane pressure of 25 torr
and a temperature of 610 C. For this purpose, they used a quarts
fube with and without contert (twelvewfold variation of the 8:¥
valuel When the S:V value was inoreased by twolve times, the
reaotion rate dropped to onecofourth, Experimental pretreatment
of the vessel surface with various salt solutions indicated that
an Mg(ClO4)2 golution incresses the reaction rate (Fig 4). In-

toxication of the reaction vessel by pretreatment with a mixture

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001861110018-4"
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Deconmposition :
of NO + H_S indicates that at the beginning the reaction pro-

. 2
: ceeds like an inhibited reaction, is then mcceleratsd and

finally passes through a maximum (Fig 3). In order to explain
the problem ag to whether the afore-mentioned hypothesis is
oorrect, or whether the influence exerted by the surface of the
reaction vessel upon the thermal decomposition should be ex-
plained in another way, further investigations are needed. There
are 4 figures and 12 references, 4 of which are Soviet.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im, M, V. Lomonosova
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. jurdos: ~ Blyumenfel'd, L. A., Voyevodskiy, V. V. 80V/53-68-1-4/17
TITLE: Radiospectroscopy and the Problems of Hodern

Theoreticael Chemistry (Rad¢iospektroskopiya i
problemy sovremennoy teoreticheskoy khimii)

PERIODICAL: Uspekhi fizicheskikh nauk, 1959, Yol 68, Nr 1,
o pp 31-49 (USSR)

ABSTRACTs This article is an elaborated reproduction of a lecture held
. by the authors at the 12th All-Union Conference on :
gpectroscopy (November 1958, Moscow). It gives & survey of
the investigations carried out in the USSR in the field of

. radiospectroscopy as well as of the most important pertinent
. methods and results of irvestigations. Ra.dioapectroscopic
g jnvestigation may be applied to the following problems:

investigation of the mechanism of chemical radical- and chain
reactions, polymerization, rapid reactions proceeding in
liquids within less then millionths of seconds (ion interactiom,
charge exchange bvetween ions, isotope exchange)j processes
taking place in 1iving tissue, particularly fermentative
catalysis} jnvestigation of the structure of various materials
Card 1/5 and polymers under the action of temperature, jonizing
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Theoretical Chemistry . v

radiation, and mechanical destruction of the chemical

gtructure as well as the jnvestigation of the effect

exercised by ionizing radiation on biologicel matter. In
addition, there are problens of remote action in chemicel
reactions, in heterogeneous catalysis and biochemical
processes, explanation of the mechanism of a number of
important processes, for instance, photoaynthesia of organic
matter from carbonic acid and water, mugcular contraction,
reflexibility of the nerves, further, problems of low-~
-temperature chemistry in connection with the possibility
of producing and using especially active particles which
are able to carry out chemical reactions at very low
temperatures. Phe most important and most carefully developed
method of jnvestigation i8 that of paramagnetic electron
resonance (this phenomenon was discovered by Ye. K. Zavoyskiy
in 19443 the first theory was established by Ya. A. Frenkel!'
(Refs 1, 2) ). The methods of investigation based on the
phenomenon &8s well as the phenomenon jtself, and numerous
investigations end results are mentioned and discussed., The

- card 2/3 major part of the data referred to was published in Western
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articles. The authors then discuss the methed ef nuclear
magnetic resenance which in principle does not differ frem
the former, A more detailed descriptien is given ef line
widths of solid compounds and some liquids as well as their
variation during phase transitions, further, investigations
of the line spectrum ef magnetic resonance. Another methed
is that of nuclear guadrupole resonance, which is only teuched.
Finally, reference is made teo micrewave spectroscopy

in gases which is applied to investigations of chemical
reactions in the gas phase, especially of reactions of
negligible quantities of active free radicals. Some
pessibilities are discussed in short. There are 5 figures
and 48 references, 20 of which are Soviet.
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~. AUTHORS' Molin, Yu. N., Koritskiy, A. Tey sov/zo-124-1-35/69
Buben, N. Ya., Yoyevodskiy, V. V., Corresponding Member, AS USSR
TITLE: Investigation by the Methcd of Paramagnetic Electron Resonance
oD of Free Radicals Formed During Irradiation of Oxalic Acid

(Issledovaniye metodom elektronnogo peramagnitnogo rezonansa
svobodnykh radikalov, obrazuyushchikhsye pri obluchenii
shchavelevoy kisloty)

PERIODICAL: ?okla%y Jcademii neuk SSSR, 1959, Vol 124, Br 1, pp 127-128
USSR -

ABSTRACT$ The procedure developed by the authors for the purpose of
observing free radicals by the method of paramagnetic elesctron

resonance in connection with the action of fast electrons on
matter also permits the investigation of the creation and
annihilation of radicals in solids. The present paper contains
preliminary dete concering the properties of radicals formed by
the irradietion of oxalic acid with 1.6 Mev electrons. The
signal of paramagnetic absorption in oxalic acid consists of a
gingle line having & width of about 4.5 Oe. The corresponding

Card 1{9 g-factor is gimilar to that of diphenyl-pioryl hydreazyl (2.0036)
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After irradiation has been discontinued, signal intensity
decreases at a rate that depends on temperature. A diagram
shows one of the curves for the veriation of redical concentretim,
which was plotted at room temperature. In the temperature
interval of +10° to +40° the recombination o radicals is

described by the equation dn/dt - —-knz, where n denotes the
concentration of the radical and k a temperature-dependent

constant. At +25° the value k ¥ 9.10'220m3/aec was found by
employing the usual methods. According to the quadratic law

of recombination it would be expected that, at conatant
temperature, the steady concentration of radicals after
saturation is proportional to the square root of the efficiency
per dose of irrsdiation. A table contains data on the dependence
of the steady concentration of the radical on the density of
the slectron flux. Accumulation of radicals 1is, however, not
described by a simple kinetio squation

dnfdt = w -knZ, but it is of complicated character. For the
purpose of determining the nature of the redical in oxalic

CIA-RDP86-00513R001861110018-4"
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ascid, the authors compared the spectra of the paramagnetic
resonance of irradiated oxalic aoid, succinic acid, and

stearic acid as well as of some of their selts. The following
was found: also in the rather complicated spectra of succinio
acid and stearic acid signals of paramegnetic resonance ocour
which are analogous to the gignal in oxalic acid. In the
spectra of the palts, such signals arae either of only weak
intensity or they lack entirely. The exporimentally detormined
law of quadratic recombination is indicative of the fact that
the radicals are destroyed by the interaction of two radicals.
Either the diffusion of a radical in matter by the transition
of a hydrogen atom from the neighboring molecule to the radical,
or dislocation of a free electiron according to the system of
conjugate hydrogen bonds may be considered as possible
mechanisms, Further investigations are necessary for the
purpose of determining the true mechanism. There are 2 figures,
1 table, and 2 Soviet references.

Institut khimicheskoy fiziki Akademii nauk SSSR (Institute
for Chemical Physics of the icademy of Sciences, USSR) ’
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